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ony. Nevertheless Arnold recognized its pos-
sibilities and formulated the developments neces-
sary to make it suitable for use in the telephone
plant. He unhesitatingly gave up further re-
search on the arc and with the assistance of his
associates worked on the development of the
audion type of thermionic tube. This work in-
volved a study of the underlying physics of the
operation of the tube, which led to the recogni-
tion of the essential part played by space charge
in devices of this nature; the invention of the
high-vacuum tube necessary for the efficiency
and stability required in the telephone plant; the
design of the tubes to fit the lines; and their
manufacture. Transcontinental telephony, open-
ing the way for countrywide service, was ac-
complished in July 1914, Even before the trans-
continental line was completed, however, Arnold
was directing work on the development of new
tubes capable of handling much higher powers
than those used on the wire lines and basic radio
circuits, with the object of determining the feasi-
bility of extending telephone service by radio to
other continents and to points not readily ac-
cessible by wire. These instruments were per-
fected and late in 1915 speech was transmitted
from Arlington, Va,, to Paris and to Honolulu
by radio telephone.

As director of research (in Western Electric
Company from 1917 to 1924 and Bell Telephone
Laboratories from 1925 to his death in 1933)
Arnold had general supervision of fundamental
research on telephone transmission, radio, vac-
uum tubes, and telephone instruments, and of the
prosecution of the underlying physical and chem-
ical investigations. Under his general guidance
was inaugurated the work which led to the de-
velopment of magnetic alloys which have had ex-
tensive application in the telephone plant and to
high-speed transoceanic cables. In the province
of acoustics he inaugurated a program for in-
vestigating the fundamentals of speech and hear-
ing by the development of essentially perfect tech-
niques for recording and reproducing sound, and
by studying the effect of the introduction of ad-
verse factors in the reproduction with the object
of evaluating their importance in the telephone
art. From these investigations came knowledge
vitally necessary in the development of telephone
systems. Outside of the telephone field they led
to commercially successful motion pictures and
to the high-fidelity phonograph.
^ During the World War Arnold was commis-
sioned a captain in the Signal Corps but contin-
ued his work in the laboratory, dividing his time
between New York and Nahant, Mass., where he
worked on submarine detection. He was a fellow

Ashford
of the American Institute of Electrical Engineers,
the American Physical Society^and the Acous-
tical Society of America, and in 10,28 he was
awarded the John Scott medal by the Oily of
Philadelphia for the development of the 3-eleo
trode high-vacuum tube. He was married to Lei In
Stone Beeman on Sept. 3, 1908. They had two
children, Audra Elizabeth and Dorothy Kilith,
He died following a heart attack at Summit, N,J.
[See Arnold's essay, "An Introduction to Nosomvh
in the Commimicriii.Mi Field," Modern C<'Huunii:rtit;.>n
(1932) ; Bell Labtn at wies Record, h\\R. K).:SF Auj;. io.u ;
Boll Telephone Quart., Jan. TO.JO; Harvey KU'lrluT,
Speech and Hearing (IQJBQ) ; Who's tt'lw in ,-hnenea,
1932-33; Electrical Engineering, AUK. i<M3 I W. I',
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ASHFORD, BAILEY KELLY (Sept. 18,
i873-Nov. I, 1934), research worker in tropical
medicine, was born in Washington, I), C. .His
father, Dr. Francis Asbury Ashford, of an old
Virginia family, was dean and professor of sur-
gery in the medical school of (Kjon.>etu\vn Uni-
versity. His mother, Isabella Walker Krlly, was
the daughter of Moses Kelly, native of Vermont
and acting secretary of the interior in the cabi-
net of President Buchanan. The son, after grad-
uating in medicine at Georgetown University in
1896 and serving" a term as resident physician at
the Children's Hospital in Washington, entered
the medical service of the army in Nuveniber
1897. He was graduated from the Army Medi-
cal School in April of the following year in time
to be sent with the troops of Oen. Theodore
Schwan to Puerto Rico. He participated in the
battle of Hormigueros on Aug. 10 and follow ing
the end of hostilities took station at Ponce, It
was here that he began the investigation of the,
prevalent tropical anemia among the agricultural
laborers in the coffee and sugar plantations which
resulted in the momentous discovery that the dis-
ease was caused by an intestinal infestation with
a worm that was given the name Nccalor twim-
canus. After much individual work he was in-
strumental in the creation of the Puerto Rico
Anemia Commission, of which he was a member,
that carried on an extended field campaign in
which 300,000 persons were treated. By the end
of a decade the mortality from tropical anemia,
which had amounted to 12,000 yearly, was re-
duced ninety per cent., and the total death rates
for the island were reduced one-third, To this
initiative was directly due the campaign against
hookworm disease in the southern states of the
Union and a later world-wide campaign by the
Rockefeller Institute, in which Ashford had some
direct part.
In February 1899 he was married in San Juan
to Maria Asuncion Lopez, thus establishing: a